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Training Outline

Radiation, lonization and Radioactivity

Radiation Dose

- Questions: x5810, x5815

Radiation Safety




| Electromagnetic Radiation:
Gammas and X-Rays
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l Radiation Basics

Radiation
= Energy moving through space as invisible waves

Non-ionizing Radiation
® Light, sound, heat or infrared waves, microwaves,
radio waves, low frequency power line radiation

lonizing Radiation

Alpha particles
(Fast moving helium nucleus)

Beta particles
(Fast moving electron)

Neutrons




” Background Radiation

internal

(background)
Terrestial 07 Radon & thoron
év(bad(sgro(nd) (background)

Sources of Radiation Exposure

Computed
From: NCRP Report No. 160

tomography
(medical)
Repnnted with permission of the Natonal

(24%%)
Council on Radiation Protection and
Measurements, http//NCRPonline.org
~— Industrial (< 0.1%%)
Occupational (< 0.1%)

Consumer (2%)

(medical) (1 2.3;) .
radiography/fluoroscopy
Interventional (medical) (5%)
fluoroscopy

(medical) (79%)

US Average ~ 620 mreml/y




' For Comparison
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Estimafted Loss of Life Expectancy

Unmarried Male = : ' = 3500

Smoke 20 cigarettes per day = —
s -II.IIII.IIIIIIIII

Unmarried Female . : .

Overweight by 202,

All Accidents combined

Auto Accidents
Alcohol Consumption
-S. average)

Home Accidents

1000 miillirem Per year
for 30 Years, calculated

Natural background
radiation calculated

Medical
Diagnostic X-rays

Coffee drinker
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” The NCNR Layout

Red: new New Guide Hall

10 m SANS

Blue: relocated

Physics Station
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' Radiation Dosimetry

Occupational Dose
Limit = 5,000 mrem/y

General Public Dose Limit
=100 mreml/y
Average Dose to US Public
=620 mreml/y

MILLIRCENTGENS

50 100 150 200
]

Average Dose to NIST
Researcher ~ 50 mrem/y




'Health Physics Labels/Signs

lii HA[::A?EﬁHﬁIWE CAUTION
h.A
& CAUTION
COMTAMIMATION
AREA

. High Radiation Areas
CAUTION in the beams in this room

A.A  DANGER
o h.A

RADIATION
AREA a

are designated by:

NEUTRON BEAM
No Entry

Contact Health Physics for additional information.

HIGH
RADIATION
>5 mrem/h AREA
(whole body
dose rate) >100 mrem/h 100,000 mrem/h

(whole body (localized dose rate)

dose rate)




Contamination Control

§ Always monitor yourself and items you have
3 with you when leaving a controlled area. |




Radiation Detection / Measurement




‘ Campfire Analogy

AIrorne
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Radiation

Radioactive
Material




l Time, Distance, and Shielding

DISTANCE SHIELDING
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> Time, Distance,
Shielding... Shielding Formula

Time Reduce the duration of
exposure I= I,,e"“

Distance Increase distance between I= Radiation intensity after shielding
and the source L= Radiation intensity before shielding

Shielding Place shielding between ¢ = logarithm basee (2.178)
personnel and the source * = linear attenuation coefficient

¢ x=thickness of shielding material in centimeter(s)




I lonizing Radiation

Can not sa2 jigigallit, or smeall jt
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| Questions?
x5810, x5815




